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Clinical and Laboratory Standards Institute document MM06-A2—Quantitative Molecular Methods for Infectious Diseases;
Approved Guideline—Second Edition recognizes the increased use of quantitative molecular methods for determining the
concentration of microorganisms in patients. CLSI document MM06 provides guidance for the development and use of
quantitative molecular methods, such as nucleic acid probes and nucleic acid amplification techniques of the target sequences
specific to particular microorganisms, and presents recommendations for quality assurance, proficiency testing, and interpretation
of results.
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Issues specific to the quantification of nucleic acid in diagnostic testing and monitoring, particularly in viral diseases, include an
update on technologies used in molecular quantification; specimen handling and preparation; standards, calibrators, and reference
materials; analytical and clinical verification/validation; reporting and interpreting results; clinical utility; and recommendations
for manufacturers and clinical laboratories.
Clinical and Laboratory Standards Institute (CLSI). Quantitative Molecular Methods for Infectious Diseases; Approved
Guideline—Second Edition. CLSI document MM06-A2 (ISBN 1-56238-736-7). Clinical and Laboratory Standards Institute, 950
West Valley Road, Suite 2500, Wayne, Pennsylvania 19087 USA, 2010.
The Clinical and Laboratory Standards Institute consensus process, which is the mechanism for moving a document through
two or more levels of review by the health care community, is an ongoing process. Users should expect revised editions of any
given document. Because rapid changes in technology may affect the procedures, methods, and protocols in a standard or
guideline, users should replace outdated editions with the current editions of CLSI documents. Current editions are listed in
the CLSI catalog and posted on our website at www.clsi.org. If your organization is not a member and would like to become
one, and to request a copy of the catalog, contact us at: Telephone: 610.688.0100; Fax: 610.688.0700; E-Mail:
customerservice@clsi.org; Website: www.clsi.org.
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Foreword
Quantification of nucleic acids has become the standard of care for the diagnosis and monitoring of a
number of infections that are predominantly of viral origin. The measurement of viral load has proven
prognostic utility in patients infected with several pathogenic viruses and the clinical utility of others is an
area of active investigation. Quantitative tests for the measurement of some of these pathogens have
become fully automated, and viral load testing is now performed routinely in a significant number of
clinical laboratories.
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This document is an update of MM06—Quantitative Molecular Methods for Infectious Diseases;
Approved Guideline that was published in 2003. MM06 established the original guidelines for laboratory
tests that quantified viruses for the purpose of diagnosis and monitoring of infected patients. This
guideline is to be used in conjunction with CLSI document MM03.1 This document constitutes the second
edition of MM06 and specifically addresses the changes in technology, performance, assay verification,
interpretation, and quality control (QC) for quantitative molecular methods in the diagnosis and
monitoring of infectious diseases.

PL

Key Words

SA

M
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Scope

This guideline is to be used for implementation of tests for diagnostic purposes after the benefits and
potential risks associated with the use of the test in clinical practice have been considered. Specimen
handling and preparation; standards, calibrators, and reference materials; analytical and clinical
verification/validation; reporting and interpreting results; and QC and clinical utility are the focus of this
document. This document does not establish a clinically acceptable limit of quantification (LoQ) because
consensus for most assays is currently lacking on this issue.

Introduction
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This document is intended for manufacturers or laboratories that develop tests, laboratories that perform
or intend to implement such tests, clinicians that use the results to diagnose or manage patients, and
agencies that regulate their use.
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M

Nucleic acid testing for infectious agents poses unique issues; quantification introduces additional
complexity. With the advent of standardized quantitative kits and the increase in quantitative laboratorydeveloped testing, a guideline for the development, verification, validation, and implementation of these
assays is warranted. At the time of the development of this guideline, the clinical use of quantitative
molecular assays was primarily applicable to viral diseases. This document addresses assays used to
identify clinical disease and monitor disease progression and prognosis, therapeutic efficacy, and the
emergence of active disease in chronic viral infections. In principle, the methodologies can also be
applied to other infectious agents and disease processes.

Standard Precautions

SA

Because it is often impossible to know what isolates or specimens might be infectious, all patient and
laboratory specimens are treated as infectious and handled according to “standard precautions.” Standard
precautions are guidelines that combine the major features of “universal precautions and body substance
isolation” practices. Standard precautions cover the transmission of all known infectious agents and thus
are more comprehensive than universal precautions, which are intended to apply only to transmission of
blood-borne pathogens. Standard and universal precaution guidelines are available from the US Centers
for Disease Control and Prevention.2 For specific precautions for preventing the laboratory transmission
of all known infectious agents from laboratory instruments and materials and for recommendations for the
management of exposure to all known infectious diseases, refer to CLSI document M29.3

4

4.1

Terminology

A Note on Terminology

CLSI, as a global leader in standardization, is firmly committed to achieving global harmonization
wherever possible. Harmonization is a process of recognizing, understanding, and explaining differences
while taking steps to achieve worldwide uniformity. CLSI recognizes that medical conventions in the
global metrological community have evolved differently in the United States, Europe, and elsewhere; that
these differences are reflected in CLSI, International Organization for Standardization (ISO), and
European Committee for Standardization (CEN) documents; and that legally required use of terms,
regional usage, and different consensus timelines are all important considerations in the harmonization
©
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The Quality Management System Approach
Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality management system approach in the
development of standards and guidelines, which facilitates project management; defines a document structure via a
template; and provides a process to identify needed documents. The approach is based on the model presented in the
most current edition of CLSI document HS01—A Quality Management System Model for Health Care. The quality
management system approach applies a core set of “quality system essentials” (QSEs), basic to any organization, to
all operations in any health care service’s path of workflow (ie, operational aspects that define how a particular
product or service is provided). The QSEs provide the framework for delivery of any type of product or service,
serving as a manager’s guide. The QSEs are
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MM06-A2 addresses the QSEs indicated by an “X.” For a description of the other documents listed in the grid,
please refer to the Related CLSI Reference Materials section on the following page.

EP07

EP10

H03
M29
MM03
MM07

MM07

Adapted from CLSI document HS01—A Quality Management System Model for Health Care.

Path of Workflow

A path of workflow is the description of the necessary steps to deliver the particular product or service that the
organization or entity provides. For example, CLSI document GP26⎯Application of a Quality Management System
Model for Laboratory Services defines a clinical laboratory path of workflow, which consists of three sequential
processes: preexamination, examination, and postexamination. All clinical laboratories follow these processes to
deliver the laboratory’s services, namely quality laboratory information.
MM06-A2 addresses the clinical laboratory path of workflow steps indicated by an “X.” For a description of the
other documents listed in the grid, please refer to the Related CLSI Reference Materials section on the following
page.
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Adapted from CLSI document HS01—A Quality Management System Model for Health Care.
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Protocols for Determination of Limits of Detection and Limits of Quantitation; Approved Guideline
(2004). This document provides guidance for determining the lower limit of detection of clinical laboratory
methods, for verifying claimed limits, and for the proper use and interpretation of the limits.
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Estimation of Total Analytical Error for Clinical Laboratory Methods; Approved Guideline (2003).
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Assessment of the Clinical Accuracy of Laboratory Tests Using Receiver Operating Characteristic
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evaluating the accuracy of a test to discriminate between two subclasses of subjects where there is some
clinically relevant reason to separate them. In addition to the use of ROC plots, the importance of defining
the question, selecting the sample group, and determining the “true” clinical state are emphasized.
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MM13-A

Collection, Transport, Preparation, and Storage of Specimens for Molecular Methods; Approved
Guideline (2005). This document provides guidance related to proper and safe biological specimen collection
and nucleic acid isolation and purification. These topics include methods of collection, recommended storage
and transport conditions, and available nucleic acid purification technologies for each specimen/nucleic acid
type.

SA

M

PL

E

H03-A6

MM16-A

Use of External RNA Controls in Gene Expression Assays; Approved Guideline (2006). This document
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the most current editions.
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As we continue to set the global standard for quality in laboratory testing, we are adding products and
programs to bring even more value to our members and customers.
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